Introduction.
It is a well-known fact that in any gathering of six people, there are three people who are mutual acquaintances or three people who are mutual strangers. This statement has the graph-theoretic formulation that either a given graph of order 6 or its complement contains a triangle. It might further be mentioned that "6" is minimum with respect to this property.
The Ramsey number r(m, n) may be considered a generalization of the above observation.
For integers m, n >2, the number r(m, n) is defined as the smallest positive integer p such that given any graph G of order p, either G contains the complete subgraph K oí order 772 or the complement G of G contains K . Hence, the aforementioned fact states that r(3, 3)= 6. One may easily note that r(m, 72) = r(n, m) and that r(2, n) = n for all 72 > 2.
It is a result due to Ramsey [3] that the number r(m, n) exists for all m, n >2.
Despite the fact that a great deal of research has been done on Ramsey numbers, only six values Kttz, n) have been determined for m, n > 3 (see [l] ); namely, r(m, n) is known (for m,n>3) only when (z?z, 72) = (3, 3) , (3, 4) , (3, 5) , (3, 6) , (3, 7) , (4, 4).
If we denote an 72-cycle (a cycle of length n) by C , the original problem may be stated as: Given a graph G of order 6, either G or G contains a 3-cycle (triangle). This suggests a generalization different from that which leads to the Ramsey numbers. For 772, n > 3, we define the number c(m, n) to be the least positive integer p, such that for any graph G of order p, either G contains the 772-cycle C or G contains C . Of course, we have c(3, 3) = 6. The number c(m, n) always exists since c(t?2, 72) < 7(7/2, 72). It is the object of this paper to determine the value of c(t22, 72) for several pairs (772, n); in particular, c (3, 72) , c(4, n), and c(5, 72) are determined for all 72 > 3. Before proceeding further, we present a few definitions and some additional notation.
All terms not defined here may be found in [2] .
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The complete bipattite graph K(tt2, n), m, n > 1, is that graph G of order 772 + 77, whose vertex set may be pattitioned as 17 U V2 such that |Vj| = 222, |V2| = n and e = uv is an edge of G if and only if u £ V ■ and v £ V ■, i f= /• For connected graphs G] and G2, we define G, U G2 to be the disconnected graph having the two components Gj and G2. Note that if G = K(m, n), then G = K u K .
The numbers c (3, 72) . We have already mentioned that c(3, 3) is the wellknown Ramsey number r(3, 3) = 6. We consider c(3, 4) next.
Theorem 1. c(3, 4)= 7.
Proof. Let H = K(3, 3) so that H = K U K,. The graph // contains no 3-cycle and its complement H fails to contain a 4-cycle; thus, c(3, 4) > 7. To verify that c(3, 4)= 7, we let G be an arbitrary graph of order 7 and assume G contains no 3-cycle.
We show that G contains a 4-cycle.
Since c(3, 3)= 6, either G or G has a 3-cycle; hence, G contains a 3-cycle, which we represent as C: zz,, zz2, u,, u.. Theorem 2. For n > 4, c(3, «)= 2» -1.
Proof. First, we note that if H = K(tz -1, 77 -1) so that H = K , U K ,,
then // contains no 3-cycles and H contains no 72-cycles. Thus, c(3, n)>2n-1.
We prove that c(3, 72) = 2tz -1, for all n > 4, by using induction on n.
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By Theorem 1, c(3, 4)= 7. Assume that c(3, n) = 2n -1 for some n > 4. In order to determine a general formula for c(4, 72), we establish the number c(4, 6).
Theorem 5. c(4, 6) = 7.
Proof. Let H = K(l, 5); thus, H = K{ U K Because H has no cycles (hence no 4-cycles) and H has no 6-cycles, c(4, 6) > 7, Let G be a graph of order 7, and assume G has no 4-cycles. We show that G contains a 6-cycle. Since c(4, 5) = 7
by Theorem 4 and since G has no 4-cycles, it follows that G has a 5-cycle C: z/j, Theorem 6. For n > 6, c(4, n) ~ n + 1. Proof. Let n>6 and let if = K(l, n -1) so that H = K^ Kn_,. The graph H has no 4-cycles and its complement H has no 72-cycles; therefore, c(4, n)>n+l.
We proceed by induction on 72 (> 6). That c(4, 6) = 7 is the result of Theorem 5.
Assume that, for some 72 > 6, c(4, n) = n + 1; hence, for every graph F of order If G contains all edges zz¿zz with i and 7 even, then since n > 6, G contains [November the 4-cycle v., u2, u., u6, vy which produces a contradiction. Therefore, G contains some edge u.u-, where z and / are even and 1 < i < j < n, say. The graph G then has the (72 + l)-cycle u., uj} ui+ ,,• • • , 8y_p »p Kf._j, zz¿_2> " * > «;+1, u., which yields the desired result.
The numbers c(5, n). We have already established the value of c(5, n) for ?2 = 3 and ?2 = 4. In order to present a formula for c(5, tz), tz > 5, we shall first determine r(5, 5).
Theorem 7. c(5, 5)= 9.
Proof. Let H = K(4, 4) so that 77 = K4 U K4. Neither H not H contains a 5-cycle; thus, c(5, 5) > 9. Let G be a graph of order 9, and assume that neither G nor G has a 5-cycle.
Since c(4, 4) = 6, at least one of G and G contains a 4-cycle. This completes the proof.
We conclude this section by presenting a formula for c(5, tz) for all 72 > 5.
Iheorem 0. For n > 5, c(5, n) = 2n -1.
Proof. Let H = K(n -1, n -1) so that 77 = Kn_ , u £"_,.
The graph W con- C is joined in G to v^ (respectively v2), it follows that every vertex of C different from u. is joined in G to exactly one of v, and v2. The vertex v, is adjacent in G to at least Í72/2! vertices of C; therefore, v, must be adjacent in G to a vertex u which is joined in G to v j, and, furthermore, vk is adjacent in G to a vertex us (different from u ) which is joined in G to v2. Hence G contains a 5-cycle, which is contrary to hypothesis.
We note that if 72 is odd, Case 1 necessarily applies.
We may henceforth assume 72 to be even. The number c(6, 6). We next determine the value of c(6, 6).
Theorem 9. c(6, 6) = 8.
Proof. Let H = X(2, 5) so that 77 = K2 U K5_ Since neither H nor 77 has a 6-cycle, c(6, 6) > 8. Let G be a graph of order 8, and suppose neither G nor G contains a 6-cycle. We distinguish two cases.
Case I. Assume neither G nor G has a 5-cycle. Since c(4, 4) = 6 by Theorem are joined in G to u. and u,. Assume further that v^^ is an edge of G. The edge 2v,z22 belongs to G, for otherwise vy u2, v2, u4, vv v^ is a 5-cycle in G.
Similarly, 5-cycles result in G unless vAu2 and v¿u^ are edges of G. Next, v¡v, £ E(G), or else v4, v^, u2, uy u A, vA is a 5-cycle in G. In a like manner, it follows that 222z2j £ E(G) and v2u^ e E(G). However, v2, u^, v4, v^, vx, u4, v2
is a 6-cycle of G which is contradictory. Hence, we must have vxv^ £ E(G). By symmetry, we may also conclude that v2v,, v^v., v2vA £ E(G).
We observe that not both zz.iz and u-,v^ are edges of G, fot otherwise u^, v2, v,, v., zz Z24, zz is a 6-cycle of G. However, not both u,v2 and ¡z.zz, are edges of G either, since then zz v 2, u., v., zz v., u. is a 6-cycle of G. Thus, we may assume that u.v2 £ E(G) and u,v. £ E(G). C; say v} and v2 are adjacent in G to zzj, zz,, and u^. If z/, is joined in G to any two of the vertices zzj, u^, and zz4, then it follows directly that G contains a 6-cycle, which is contrary to hypothesis. Thus, we may assume that v is joined in G to exactly one of uy, u^, and zz4. If v}u, e E(G), then we must have at least one of the edges v^u^ and v^u^ in G also; therefore, without loss of generality, we assume that v^uA £ E(G). This further implies that l/.»2, 72,22, £ E(G) and vlu\, viui e F(G). The edge v2u^ belongs to G, for otherwise v2, u zv,, u,, v., zv3, v2 is a 6-cycle of G. In a like manner, it follows that v2u2, vyu , iZjZ2 £ E(G). However, then, tz2, 222, Uy vy u%, tty v2 is a 6-cycle of G, which is impossible.
